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® Tryptamlne derivatives, their synthesis and their use In pharmaceutical compositions. 

@ Indoles are disclosed of formula (I): 
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wherein 

R. represents RsR«NCOCH,-. RsCONH(CH,)p-, RsR^NSD^CHOp-or R7S0,NH(CHa) p-, {where Rs and R. each 
represents a hydrogen atom or a alkyl group. R, represents C1.3 alkyi and p is zero or one), 
R2 is hydrogen or Ci.3 alkyl; 

R, and R4 each represents hydrogen atom, C1.3 alkyl, or 2-propenyl; 
m is zero or an integer from 1 to 4; and 

n is an integer from 2 to 5; and physiologically acceptable salts and solvates (e.g. hydrates) thereof. 
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The compounds have potent and selective vasoconstrictor activity and are indicated as useful for the 
treatment of migraine. They may be fomaulated as pharmaceutical compositions with pharmaceutically accept- 
able earners or exdpients for administration by any convenient route. 

Various methods for the preparation of the compounds (I) are disclosed. 
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Chemicai Compounds 



This invention relates to indole derivatives, to processes for their preparation, to pharmaceutical 
compositions containing them and to their medical use, in particular to compounds and compositions of use 
in the treatment of migraine. 

The pain of migraine is associated with excessive dilatation of the cranial vasculature, and known 
treatments for migraine include the administration of compounds having vasonconstrictor properties, such 
as ergotamine. However, ergotamine is a non-selective vasoconstrictor which constricts blood vessels 
throughout the body and has undesirable and dangerous side effects. Migraine may also be treated by 
administering an analgesic, usually in combination with an antiemetic, but such treatments are of limited 
value. 

There is thus a need for a safe and effective drug for the treatment of migraine, which can be used 
either prophylactically or to alleviate an established headache, and a compound having a selective 
vasoconstrictor activity would fulfil such a role. 

We have now found a group of indole derivatives having potent and selective vasoconstrictor activity. 

The present invention thus provides indoles of the general formula (I): 



wherein 

R, represents a group RsFUNCOCH,-. a group R5C0NH(CH,)p-. a group RbR^NSO^CCH,) p-or a group 
R,S02NH(CH,)p-, (where Rs and R^. which may be the same or different, each represents a hydrogen atom 
or a Ci^alkyl group, R7 represents a alkyi group and p is zero or one), 
R2 represents a hydrogen atom or a aikyi group: 

R, and R« which may be the same or different each represents a hydrogen atom, a alkyl group, or a 2- 
propenyl group; 

m is zero or an integer from 1 to 4 ; and 

n is an integer from 2 to 5; and physiologically acceptable salts and solvates (e.g. hydrates) thereof. 

The invention includes within its scope all optical isomers of compounds of formula (I) and their 
mixtures Including the racemic mixtures thereof. All geometric Isomers of compounds of general formula (I) 
are also included within the scope of the invention. 

Referring to the general fonmula (I), the alkyl groups may be straight chain or branched chain alkyl 
groups, such as methyl, ethyl or isopropyl groups. 

The substituent R, may be in the ortho, meta or para position. 

Suitable physiologically acceptable salts of the indoles of general formula (I) include acid addition salts 
formed with inorganic or organic acids, for example hydrochlorides, hydrobromides. sulphates, nitrates, 
oxalates, phosphates, tartrates, citrates, fumarates. maleates. succinates, and sulphonates e.g. mesylates. 
Other salts may be useful in the preparation of compounds of formula (I) e.g. creatinine sulphate adducts. 

It will be appreciated that the invention extends to other physiologically acceptable equivalents of the 
compounds according to the invention, i.e. physiologically acceptable compounds which are converted in 
vivo into the parent compound. Examples of such equivalents include physiologically acceptable, metaboli- 
cally labile N-acyl derivatives. 

In the compounds of formula (I), the substituent R' may be, for example, a CH3CONH-, HsNSOa-or 
CHiNHSOiCHa-group or preferably a HaNCOCHror CH,SOaNH-group. 
m may be zero or an integer 2, 3 or 4 but is preferably an integer 1 . 
n may be an integer 3. 4 or 5 but is preferably an integer 2. 

A prefen-ed class of compounds represented by the general formula (I) is that in which R' represents a 
hydrogen atom. 
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Another preferred class of compounds of formula (I) is ttiat in which and R*, which may be the same 
or different, each represents a hydrogen atom or a Ci^ alky I group, particularly a nr»ethyl or ethyl group. It is 
preferred that the total number of cartwn atoms in R' and together does not exceed two. in a particularly 
preferred class of compounds of formula (I). R' and R* is each a methyl group. 
5 Particularly preferred compounds of the invention are: 

3-[2-(Dimethylamino)ethyl>N-[[4K(methylsulphonyl)amino]phe^ H-indoIe-5-propanamide; 

3-t2-(Dimethylamlno)ethyl^^^[[4-(2-amino-2-<ocoethyl)phenyl]methyl^1H 

and physiologically acceptable salts and solvates thereof. 

Compounds of the invention selectively constrict the carotid arterial bed of the anaesthetised dog. whilst 
70 having a negligible effect on blood pressure. The selective vasoconstrictor action of compounds of the 
invention has been demonstrated in vitro. 

Compounds of the invention are useful in treating pain resulting from dilatation of tiie cranial vascula- 
ture, in particular migraine and cluster headache. 

Accordingly, the invention also provides a pharmaceutical composition adapted for use in human 
IS medicine which comprises at least one compound of formula (I) or a physiologically acceptable salt or 
solvate (e.g. hydrate) tiiereof and fbnmulated for administration by any convenient route. Such compositions 
may be formulated In conventional manner using one or more phanmaceutically acceptable carriers or 
excipients. 

Thus the compounds according to the invention may be formulated for oral." buccal, parenleral or rectal 

20 administration or in a form suitable for administration by inhalation or insufflation. 

For oral administration, the pharmaceutical compositions may take the fonm of. for example, tablets or 
capsules prepared by conventiorval means with pharmaceutically acceptable exdpients such as binding 
agents {e.g. pregelatinised maize starch, polyvinylpyrrolidone or hydroxypropyl methyteellulose); fillers (e.g. 
lactose, microcrystalline cellulose or calcium phosphate); lubricants (e.g. magnesium stearate, talc or siRca); 

25 dislntegrants (e.g. potato starch or sodium starch giycollate): or wetting agents (e.g. sodium lauryl sulphate). 
The tablets may be coated by methods well known in tiie art Liquid preparations for oral administration 
may take the form of, for example, solutions syrups or suspensions, or the may be presertted as a dry 
product for constitution with water or other suitable vehicle before use. Such liquid preparations may be 
prepared by conventional means with pharmaceutically acceptable additives such as suspending agents - 

30 (e.g. sortNtol syrup, metiiyl cellulose or hydrogenated edible fats); emulsifying agents (e.g. lecithin or 
acacia); non-aqueous vehicles {e.g. almond oil, oily esters or ethyl ah:ohol); and preservatives (e.g. metiiyl 
or propyl-g-hydroxyt)en2oies or sortjic acid). The liquid preparations may also contain conventional 
buffers, flavouring, colouring and sweetening agents as appropriate. 

For buccal administration the compo^tions may take the fomn of tablets or tozenges formulated in 

35 conventional manner. 

The compounds of the invention may be formulated for parenteral administration by injection or 
continuous infusion. Formulations for injection may be presented in unit dosage form e.g. in ampoules or in 
multi-dose containers, with an added perservative. 

The compo^ons may take such forms as suspensions, solutions or emulsions in oily or aqueous 
40 vehicles, and may contain fdrmulatory agents such as suspending, stabilising and/or dispersing agents, 
and/or agents to adjust the tonicity of the solution. Altematively. the active ingredient may be In powder 
form for constitution with a suitable vehicle, e.g. sterile pjyrogen-free water, before use. 

The compounds of the invention may also be formulated in rectal compositions such as suppositories 
or retention enemas, e.g. containing conventional suppository bases such as cocoa butter or other 
45 glycerides. 

For administration by Inhalation the compounds according to tiie invention are convententiy delivered in 
the form of an aerosol spray presentation from pressurised packs, with the use of a suitable propellant, e.g. 
dichtorodifluoromethane, triditorofluorometiiane, dichlorotetrafluoroethane, carbon dioxWe or other suitable 
gas. or from a nebuliser. In tire case of a pressurised aerosol the dosage unit may be determined by 
60 providing a valve to deliver a metared amount Capsules and cartridges of e.g. gelatin for use in an inhaler 
or insufflator may be. formulated containing a powder mix of a compound of the Invention and a suitable 
powder base such as lactose or starch. 

A proposed dose of the compxjunds of the invention for oral, parenteral, buccal or rectal administration 
to man (of average bodyweight e.g. about 70kg) for the treatment of migraine is 0.1 to 100 mg of the active 
55 ingredient per unit dose which could be administered, for example, up to 8 times per day, more usually 1 to 
4 times per day. It will be appreciated that it may be necessary to make routine variations to the dosage 
depending on the age and weight of the patient as well as the severity of the condition to be treated. 
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For oral administration a unit dose will preferably contain from 0.5 to 50mg e.g. 2 to 40mg of the active 
ingredient. A unit dose for parenteral administration will preferably contain 0.2 to 5 mg of the active 
ingredient. 

Aerosol formulations are preferably arranged so that each metered dose or 'puff delivered from a 
6 pressurised aerosol contains 0.2 to 2 mg of a compound of the invention and. each dose administered via 
capsules or cartridges In an inhaler or insufflator contains 0.2 to 20mg. The overall daily dose by inhalation 
will be within the range 1mg to 100mg. Administration may be several times daily, for example from 2 to 8 
times, giving for example 1, 2 or 3 doses each time. 

The compounds of the invention may, If desired, be administered In combination witti one or more other 
10 therapeutic agents, such as analgesics, anti-inflammatory agents and anti-nauseants. 

According to another aspect of the invention, compounds of formula (I), and physiologically acceptable 
salts or solvates (e.g. hydrates) thereof, may be prepared by the general methods outlined below. In the 
following processes R,. R„ Rs, R*. m and n as defined for the general fomnula (I) unless otherwise specified. 
According to one general process (A), a compound of general formula (I) may be prepared by 
75 condensing an amine of formula (II): 

Ri 

20 \-iCH2) NH (II) 



with an acid of general formula (III): 

. I \\ \\ (III) 

• • • 

V V 

30 W 

or an acylating agent corresponding thereto, or a salt (for example an organic or inorganic acid addition salt 

such as tile hydrochloride, hydrobromide, sulphate or maleate salt, or creatinine sulphate adduct) or a 

protected derivative thereof. 

The reaction involving condensation of the arnine of formula (II) witii the acid of general formula (HI) is 
35 desirably conducted In the presence of a coupling agent for example carbonyl diimidazoie or a car- 

bodiimide such as N.N'-dicyclohexylcarbodiimide. The condensation reaction may be carried out in a 

suitable reaction medium preferably an anhydrous medium, convenientiy at a temperature of from -50 to 

+ 50**C, preferably -5 t o +30*C. Suitable solvents include halogenated hydrocarbons e.g. dicloromethane. 

nitrites e.g. acetonltrile, amides e.g. N,N-dimethylformamide and ethers e.g. tetrahydrofuran. as well as 
^ mixtures of two or more such solvents. The reaction may also be canied out in the absence of a coupling 

agent in a suitable reaction medium such as a hydrocarbon (e.g. toluene or xylene) convenientiy at a 

temperature of from 50 to 120**C. 

Acylating agents corresponding to the acid of general formula (III) which may be employed in the 

preparation of compounds of formula (I) include acid halides. for example acid chlorides. Such acylating 
^ agents may be prepared by reaction of an acid of general formula (III), or a salt or protected derivative 

thereof, with a halogenating agent such as phosphorus pentachloride, thionyl chloride or oxalyl chloride. 

Otiier suitable acylating agents which may be employed in the preparation of compounds of fomnula (I) 

include allcyl esters such as the mettiyl ester, activated esters (e.g. the 2-(1-metiiylpyridinyl) ester) and 

mixed anhydrides (e.g. formed witii pivaloyi chloride, a sulphonyl halide such as metiianesulphonyl chloride 
50 or a haloformate, such as lower alkylhaloformate). Acids of formula (III) may tiiemselves be prepared for 

example by cycllsation of an appropriate hydrazine compound. In an analogous manner to process (B) 

described hereinafter. 

When an acylating agent conresponding to the acid of general fomnula (III) is employed the condensa- 
tion process may be effected in aqueous or non-aqueous reaction media and convenientiy at a temperature 
55 of from -70 to +150»C. Thus tfie condensation reaction using an acid halide, anhydride or activated ester 
may be effected in a suitable reaction medium such as an amide e.g. N,N-dimethylformamide. an ether e.g. 
tetrahydrofuran or diethylether, a nitrile e.g. aetonitrile, a halogenated hydrocarbon e.g. dichlorometiiane, or 
mixtures thereof, optionally in tiie presence of a base such as a tertiary amine e.g. trietiiylamine or pyridine 
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and preferably at a temperature of from -5 to ^SS'^C. The condensation reaction using an alkyl ester may 
be effected in a suitable reaction medium such as an alcohol e.g. methanol, an amide e.g. dimethylfbr- 
mamide. an ether e.g. tetrahydrofuran or diethylether, or mixtures thereof and conveniently at a temperature 
of from 0 to 100*'C. In some Instances, the amine of formula (11) may Itself act as the reaction solvent. 

According to a further general process (B) compounds of general formula (I) where R, represents a 
group RsCONH(CH^p may be prepared by reacting a compound of general fomnula (IV): 

H2N(CH2) 

(IV) 





with an acid of formula R^COOH. or with an acylating derivative thereof: 

20 Acylating derivatives of the add R*COOH which may be employed in general process (B), include add 
halides, e.g. add chlorides; mixed anhydrides; alkyl esters; and activated esters, e.g. the 2-(1 -methyl 
pyridinyl) ester; as descritsed previously for general process (A). The acylation reaction with an add of 
formula R'COOH or an acylating derivative thereof may be effected using similar reaction conditions to 
those described above for general process (A). 

25 Compounds of genera! fonmula (IV) may be prepared by reduction of a compound of general fonmula - 
(V): 

N02(CH2)^ 
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wherein A represents a Ca^ alkenyl group. 

The reduction may be effected for example with hydrogen in the presence of a metal catalyst Suitable 
catalysts and reaction concBtions are described in more detail in general process (E) hereinafter. 

Compounds of general formula (V) may be prepared by reacting an akfehyde of general fonmula (VI): 

0HC(CH2) . ,A ,(CH2)^R3R*i 
q\ // \ / 

(VI) 




50 



(wherein q is zero or an integer of from 1 to 3) with, for example, an appropriate phosphonium salt 
AHematively, compounds of general formula (V) may be prepared by reacting an indole of general formula - 
(VII): 

! n (VII) 

V Y 

H 

(wherein X represents a halogen atom, e.g. a bromine or iodine atom) with an alkene of fbnnuia (VIII): 
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^7r^ ^•_(CH2)-N_C0(CH2)rCH=CH2 (VIII) 
\ / m 

(wherein r represents an integer from 1 to 3). 

The reaction will generally be effected In the presence of a palladium catalyst and a base. The catalyst 
may be for example palladium on charcoal or a palladium salt Palladium salts which may be employed as 
catalysts Include salts of organic acids, e.g. acetates, and salts of inorganic acids e.g. chlorides or 
bromides. The base may be for example a tertiary nitrogen base such as triethylamine or tri-n-butylamine. 
or an alkali metal carbonate, e.g. sodium carbonate. The reaction may optionally be canrled out in the 
presence of a phosphine. for example a triarylphosphine such as triphenylphosphine or tri-o-tolylphosphine. 
A phosphine should be present when the process is effected with a compound of formula (Vll) wherein X 
represents a bromine atom. 

The compounds of fomnula (VIII) may be prepared for example by condensing the appropriate amine 
e.g. p-nitrobenzylamine with the appropriate acid chloride e.g. acryloyi chloride, using standard conditions. 

According to another general process (C), compounds of formula (I) may be prepared by the cyclisation 
of a compound of general formula (IX): 



70 
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, - (CH2)-NC0(CH2) V //•x ^^^^ 

L ^-NHNsCHCCH,) Jj 



T ' 



wherein Q is the group NRjR* (or a protected derivative thereof) or a leaving group such as a halogen atom 
(e.g. chlorine or bromine) or an acyloxy group (e.g. a carbpxylic or sulphonic acyloxy group such as an 
acetoxy. chloroacetoxy. dichloroacetoxy, trlfluoroacetoxy, p-nitrobenzoyloxy, p-toluenesulphonyloxy or 
30 methanesulphonyloxy group). 

TTie reaction may conveniently be effected In aqueous or non-aqueous reaction media, and at 
temperatures of from 20 to 200*C, preferably 50 to 125"C. 

Particularly convenient embodiments of the process are described below. 

When Q Is the group NR3FU (or a protected derivative thereof) the process is desirably canied out in the 

35 presence of polyphosphate ester in a reaction medium which may comprise one or more organic solvents, 
preferably halogenated hydrocarbons such as chloroform, dlchloromethane. dichloroethane, dich- 
lorodifluoromethane, or mixtures thereof. Polyphosphate ester is a mixture of esters which may be prepared 
from phosphorus pentoxide. diethylether and chloroform according to the method described in 'Reagents 
for Organic Synthesis*. (Reser and Fieser, John Wiley and Sons 1967). 

40 Alternatively the cyclisation may be canied out in an aqueous or non-aqueous reaction medium, in the 
presence of an acid catalyst. When an aqueous medium Is employed this may be an aqueous organic 
solvent such as an aqueous alcohol (e.g. methanol, ethanol or isopropanol) or an aqueous ether (e.g. dioxan 
or tetrahydrofuran) as well as mixtures of such solvents, and the acid catalyst may be for example, an 
inorganic acid such as concentrated hydrochloric or sulphuric acid or an organic acid, such as acetic acid, - 

45 (In some cases the acid catalyst may also act as the reaction solvent). In an anhydrous reaction medium, 
which may comprise one or more ethers (e.g. as previously described) or esters (e.g. ethyl acetate), the 
acid catalyst will generally be a Lewis acid such as boron trifluoride, zinc chloride or magnesium chloride. 

When Q is a leaving group such as a chlorine or bromine atom the reaction may be efected In an 
aqueous organic solvent, such as an aqueous alcohol (e.g. methanol, ethanol or isopropanol) or an aqueous 

50 ether (e.g. dioxan or tetrahydrofuran) in the absence of an acid catalyst, conveniently at a temperature of 
from 20 to 20O'C, preferably 50 to 125**C. This process results in the formation of a compound of foirmula - 
(I) wherein Rj and R* are both hydrogen atoms. 

According to a particular embodiment of this process compounds of formula (I) may be prepared 
directly by the reaction of a compound of general formula (X): 
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^\ .•-(CH2)-NC0(CH2) , 

• • (X) 

W/ 

(Where Q' is a group -NHNH,) or a salt thereof, with a compound of formula pO): 
0HC(CH2)3Q PO) 

(wherein Q is as defined above) or a salt or protected derivative thereof (such as an acetal or ketal e.g. 
formed with an appropriate aikyi orthoformate or diol. or protected as a bisulphite addition complex) using 
the appropriate conditions as described above for the cyclisation of compounds of general formula (IX). It 
will be appredated that in this embodiment of the cyclisation process (C) a compound of general formula - 
(IX) is fonmed as an intennediate, and may be reacted in sibj to fonm the desired compound of general 
formula (I). 

Compounds of general formula (IX) may. if desired, be isolated as intermediates during the process for 
the preparation of compounds of formula (I) wherein a compound of formula (X). or a salt or protected 
derivative thereof, is reacted with a* compound of fwmula (XI). or a salt or protected derivative thereof, in a 
suitable solvent such as an aqueous alcohol (e.g. methanol) at a temperature of, for example, 20 to 30'C. If 
an acetal or ketal of a compound of formula (XI) is used, it may be necessary to carry out the reaction in 
the presence of an acid (for example acetic or hydrochloric add). 

Compounds of general formula (X) may t>e prepared for example from the corresponding nitro 
compounds, (in which Q' is -NO2) using conventional procedures. 

A further general process (D) for preparing compounds of general formula (I) involves reacting a 
compound of general formula (XII): 

.X^ "^^-(012)114^03(^2)^^^^.^ ^(012)2^ 
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(wherein Y is a readily displaceable group) or a protected derivative thereof, with an amine of fonnnula 
R,R.NH. 

The displacement reaction may convenientiy be carried out on those compounds of formula (XII) 
wherein the substituent group Y Is a halogen atom (e,g. chlorine, bromine or iodine) or a group OR. where 
OFU is, for example, an acyloxy group which may be derived from a carboxylic or sulphonic acid, such as 
an acetoxy, chloroacetoxy, dichloroacetoxy, trifluoroacetoxy, p-nitrobenzoyioxy, p-toluenesulphonyloxy or 
methanesulphonyloxy group. 

The displacement reaction may be convenientiy effected in an inert organic solvent (optionally in the 
presence of water), examples of which include ateohols, e.g. ethanol; cyclic ethers, e.g. dioxan or 
tetrahydrofuran; acylic ethers e.g. diethylethen esters, e.g. ethyl acetate; amides, e.g. N.N-dimethylfor- 
mamide; and ketones e.g. acetone or metitylethyl ketone, at a temperature of ftom -10 to +150*C. 
prefsrably 20 to 50*0. 

The compounds of general formula (XII) wherein Y is a halogen atom may be prepared by reacting a 
hydrazine of general formula (X) with an aWehyde or ketone (or a prelected derivative thereof) of formula - 
(XI) in which Q is a hatogen atom, in an aqueous alkanol (e.g. metiianol) containing an acid (e.g. acetic or 
hydrochloric add). Alternatively, compounds of formula (XII) wherein Y is a halogen atom may be prepared 
from the corresponding compounds wherein Y is a hydroxyl group by halogenation with an appropriate 
halogenating agent, for example, phosphorus tribromide, using conventional techniques. Ck)mpounds of 
fonmula (XII) wherein Y is tfie group ORa may be prepared from the corresponding compound wherein Y is 
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a hydroxyl group by acylation or sulphonyiation with the appropriate activated species (e.g. anhydride or 
sulphonyl chloride) using conventional techniques. The intemiediate alcohol may be prepared by cyclisation 
of a compound of formula (IX) wherein Q is a hydroxyl group (or a protected derivative thereof) under 
standard conditions. 

Compunds of formula (I) may also be prepared by another general process (E) Involving reduction of a 
compound of general formula (Xill): 



70 



20 



25 



35 



40 



45 



50 



55 



1l 




• • • (XIII) 

w / \ / 

76 . N 

H 

[wherein W is a group capable of being reduced to give the required -(CHj),NRiR4 group or a protected 
derivative thereof and A' represents the group -(CH,)„-as herein defined or a group capable of being 
reduced to -(CH2)n-] or a salt or protected derivative thereof. 

The required -(CHj)a-and -NRaR* groups at the 3-position may be formed by reduction steps which take 
place separately or together in any appropriate manner. 

Groups A' which may be reduced to give the required group -(CH,)„-lnclude alkenyl or Czjs alkynyl 
groups. 

Examples of groups represented by the substituent W include -(CH2)2N0«: -CH = CHNOj: -(CH2)jNi;- 
CH,CN; -CH2CHO; -COCH,Z: -CHjCH^NOH; and -CH(OH)CH,NR,R.: (wherein 2 is an azido group or the 
group -NR3R4 or a protected derivative thereof). 

Groups which may be reduced to the -(CHa)a-molety at the 3-positlon include the con'esponding 
unsaturated group and con'esponding groups containing a hydroxyl group or a carbonyl function. 

Groups which may be reduced to the group -NRA where R, and R4 are both hydrogen include nitro, 
azido, hydroxyimino and nitrile groups. In the latter case, reduction yields the group -CHjNHj and thus 
provides a methylene group of the -(CH,)j-molety. 

The required -NR,R« group wherein Rs and/or R« are other than hydrogen may be prepared by reduction 
of a nitrile -CHaCN or an aldehyde -CHjCHO in the presence of an amine. R3R4NH. 

A particularly suitable method for preparing a compound of formula (I) wherein Rj and/or R« is other 
than hydrogen is reductive alkylation of the corresponding compound wherein R, and/or R4 represent 
hydrogen with an appropriate aldehyde or ketone (e.g. formaldehyde or acetone) in the presence of a 
suitable reducing agent- In some instances (e.g. for the introduction of the group(s) R, and/or R4 where 
these represent methyl) the aldehyde (e.g. fonmaldehyde) may be condensed with the amine and the 
intermediate thus formed subsequently be reduced using a suitable reducing agent. 

It will be appreciated that the choice of reducing agent and reaction conditions will be dependent on the 
nature of the group W, as well as the other groups already present on the molecule. 

Suitable reducing agents which may be used in the above process for the reduction of compounds of 
formula (XIII) wherein W represents, for example, the groups -(CH2)2N0,. -CH = CHNOa. -(CH2)2NjrCH2CN, - 
CH2CH = N0H and -CH(OH)CH2NR3R4 include hydrogen in the presence of a metal catalyst, for example 
Raney Nickel or a noble metal catalyst such as platinum, platinum oxide, palladium, palladium oxide or 
rhodium, which may be supported, for example, on charcoal, kieselguhr or alumina. In the case of Raney 
Nickel, hydrazine may also be used as the source of hydrogen. This process may conveniently be carried 
out in a solvent such as an alcohol e.g. ethanol, an ether, e.g. dioxan or tetrahydrofuran. an amide, e.g. 
dimethylformamide or an ester e.g. ethyl acetate, and at a temperature of from -10 to +50*C. preferably -5 
to +30«C. 

The reduction process may also be effected on compounds of formula p<III) wherein W represents, for 
example, the groups -(CH2)2N0„ -CH = CHN02, -(CH2)aN3, -CH(OH)CH2NR2R4 or -COCH2Z (where 2 is as 
previously defined), using an alkali metal or alkaline earth metal borohydride or cyanoborohydride e.g. 
sodium or calcium borohydride or cyanoborohydride which process may conveniently be carried out in an 
alcohol such as propanol or ethanol, or a nitrile such as acetonltrile, and at a temperature of from 10 to 
100*C, preferably 50 to 100*C. In some instances the reduction using a borohydride may be carried out in 
the prescence of cobaltous chloride. 
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Reductive alkylation of a compound of formula (XIII) may be effected using an alkali metal or alkaline 
earth metal borohydride or cyanot)orohydride. The reaction may be effected in an aqeous or nonaqueous 
reaction medium, conveniently In an alcohol (e.g. methanol or ethanol) or an ether (e.g. dk)xan or 
tetrahydrofuran) optionally in the presence of water. The reaction may conveniently be cam'ed out at a 
5 temperature in the range 0 to 100' C. preferably 5 to 50" C. 

A particular embodiment of general process (E) includes the reduction of a compound of fomfiula (Xlil) 
wherein W is the group -CH3CN, for escampie by catalytic reduction with hydrogen in the presence of a 
catalyst such as palladium on charcoal or rhodium on alumina, optionally in the presence of an amine 
HNR3R4. The reduction may be effected in a suitable solvent such as an alcohol e.g. methanol or ethanol. 
70 A compound of general fonmula (I) where R4 is a hydrogen atom may also be prepared by 
hydrogenolysis of a corresponding compound wherein R4 is a benzyl group, e.g. with hydrogen in the 
presence of a catalyst, e.g. 10% palladium on carbon. 

Suitable reducing agents which may be used in the reduction of the group A' include hydrogen in the 
presence of a metal catalyst Appropriate metal catalysts and conditions for the reduction process are as 
75 described for the reduction of the group W. 

The starting materials or intermediate compounds of fonmula (XIII) wherein W represents -<CHj)aN02, - 
CH^CHNOa, -CHaCN or -COCH^ may be prepared by analogous methods to those described in UK 
Published Patent Application No. 2035310, and 'A Chemistry of Heterocyclic Compounds -Indoles Part \\\ 
Chapter VI edited by W J Houlihan (1972) Wiley Intersa'ence, New Yoric 
20 Compounds of fonmula (XllI), wherein W Is the group -CH2CHO may be prepared by oxidation (e.g. with 
Jones' reagent) of a compound of formula (XII) wherein Y is a hydroxyl group. A compound of formula - 
PCIII) wherein W is the group -CH^CHsNOH may be prepared by treatment of the corresponding aldehyde 
with hydnoxylamine hydrochk)ride using standard conditions. 

The intermediate compound of formula (XllI) wherein W is the group -(CH,)2N, may be prepared from a 
25 compound of formula (XII) wherein Y is a halogen atom using standard procedures. 

Standard reducing agents such as sodium borohydride may be used to prepare a compound of formula 
pail) wherein W Is the group -CH(OH)CH^R3R4 from the corresponding compound of fonnula (XIII) wherein 
W is ttie group -COCHiNRsR*. 

The intermediate compounds of fonmula (XIII) wherein A' represents a C245 alkenyl group may be 
30 prepared by reacting a compound of geneiBl formula (XiV): 



35 



40 



so 



(XIV) 



• • • 

' I 

(wherein W is as defined for general formula (XIII) and q is zero or an integer of from 1 to 3) witii, for 
example, an appropriate phosphonium salt, using standard conditions. 

According to a further general process (F) compounds of general formula (1) wherein represents a 
group R^R'NCOCHa-may be prepared by reacting an amine of formula R'R'NH with an acid of formula (XV): 

^ HO2C-CHJ 

\K) ■ - 

• N 

H 

55 or an acylating agent conresponding thereto, or a salt or a protected derivative thereof. 
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Acylating derivatives of the acid which may be used in the general process (F) Include acid halides: 
mixed anhydrides, alkyl esters such as the methyl or ethyl ester and activated esters as described 
previously for genera! process (A). The acylatlon reaction with the acid of formula (XV) or an acylating 
derivative thereof may be effected using similar reaction conditions to those described for general process - 
(A). 

Compounds of general formula (XV) may be prepared by reduction of a compound of general formula - 
pCVi): 



20 



25 



30 



1 i I (XVI) 
IS \\ / \ / 

• N 
H 

wherein A' represents a C 2^ alkenyl group, or a salt or protected derivative thereof. 

The reduction may be effected, for example, with hydrogen in the presence of a metal catalyst. Suitable 
catalysts and reduction conditiona are those described in process (E) above. 

Compounds of general formula (XVI) may be prepared, for example, by reacting an aldehyde of general 
formula (VI) with an appropriate phosphonium salt using standard conditions. Alternatively, compounds of 
general formula (XVI) may be prepared, for example, by reacting an indole of general formula (VII) with an 
alkene of formula p<VII): 



HO2C-CH2 




>-CCH 2)-NC0(CH«)CH=CH o (XVII) 
/ ^ m t 

(wherein t represents an integer from 1 to 3) ^ ^ ^ 

The reaction may be effected using similar conditions to those described for the preparation of compounds 
of fonmula (VIII) in general process (B). , u, 1 >• 

Compound of general formula pcvil) may be prepared from the appropriate amine, for example ethyl 4- 
(amlnomethyObenzene-acetate and the appropriate acid chloride, for example, acryloyl chloride, using 

conventional procedures. ^ . 

According to a further general process (G) a compound of formula (I) according to the invention, or a 
salt or protected derivative thereof, may be converted into another compound of formula (I) using 
conventional procedures. 

For example, a compound of general formula (i) wherein one or more of R2, and R* are alkyl groups 
may be prepared from the corresponding compounds of formula (I) wherein one or moe of R,. R, and R* 
represent hydrogen atoms, by reaction with a suitable alkylating agent such as a compound of formula RxL, 
(where R« represents the desired R,. R. or a group and L represents a leaving group such as a halogen 
atom or a tosylate group) or a sulphate (RxjaSO*. Thus, the alkylating agent may be for example an alkyl 
halide (e.g. methyl or ethyl iodide), alkyl tosylate (e.g. methyl tosylate) or dialkylsulphate (e.g. dimethylsul- 

"^^^The alkylation reaction may conveniently be canried out in an inert organic solvent such as an amide - 
(eg. dimethytformamide). an ether (e.g, tetrahydrofuran) or an aromatic hydrocarbon (e.g. toluene) prefer- 
ably in the presence of a base. Suitable bases include, for example, alkali metal hydrides such as sodium 
or potassium hydride: alkali metal amides such as sodium amide; alkali metal carbonates such as sodium 
carbonate; alkali metal alkoxides such as sodium or potassium methoxide. ethoxide or t-butoxide; and 
tetrabutylammonium fluoride. When an alkyl halide is employed as the alkylating agent the reaction may 
also be carried out in the presence of an acid scavenging agent such as propylene or ethylene oxide. The 
reaction may be conveniently effected at a temperature of from -ZO'^C to 100'»C. 

Compounds of formula (I) wherein one or both of R, and R4 represents propenyl may be prepared 
similariy. using an appropriate compound of formula RxL or (Rx)2S04. 
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According to another general process (H). a compound of general formula (I) according to the invention, 
or a salt thereof may be prepared by subjecting a protected derivative of general formula (I) or a salt thereof 
to reaction to remove the protecting group or groups. 

Thus, at an earlier state in the reaction sequence for the preparation of a compound of general fonnula 

5 (I) or a salt thereof it may have been necessary or desirable to protect one or more sensitive groups in the 
molecule to avoid undeslralble side reactions. For example it may be necessary to protect the group NR, 
Ri, wherein Rs and/or Rt represents hydrogen, by protonatlon or with a group easily removable at the end of 
the reaction sequence. Such groups may include, for example, aralkyi groups, such as benzyl, diphenyh 
methyl or triphenylmethyl; or acyl groups such as N-benzyloxycarbonyl or t-butoxycarbonyl or phthaloyL 

70 In some cases, it may also be desirable to protect tiie indole nitrogen with, for example, an araikyi 
group such as benzyl. 

Subsequent cleavage of the protecting group or groups may be achieved by conventional procedures. 
Thus an aralkyi group such as benzyl, may be cleaved by hydrogenolysis in the presence of a catalyst (e.g. 
palladium on charcoal) or sodium and liquid ammonia; an acyl group such as N-benzyloxycarbonyl may be 
15 removed by hydrolysis with, for example, hydrogen bromide in acetic acid or by reduction, for example by 
catalytic hydrogenation. The phthatoyl group may be removed by hydrazinolysis (e.g. by treatment witii 
hydrazine hydrate) or by treatment with a primary amine (e.g. methylamine). 

As will be appreciated, in some of the general processes (A) to (G) described previously it may be 
necessary or desirable to protect any sensitive groups in the molecule as just descaitjed. Thus, a reaction 
20 step involving deprotection of a protected derivative of general formula (I) or a salt tiiereof may be carried 
out subsequent to any of the previously described processes (A) to (G). 

Thus, according to a further aspect of tiie invention, tiie following reactions in any appropriate sequence 
may if necessary and/or desired be carried out subsequent to any of tiie processes (A) to (G); 
(i) removal of any protecting groups; and 
2S (ii) conversion of a compound of general formula (I) or a salt tiiereof into a physiologically acceptable 

salt or soh^ate (e.g. hydrate) thereof. 

Where it is desired to isolate a compound of the invention' as a sait for example as an add addition 
salt this may be achieved by treating the free base of general formula (I), witii an appropriate add, 
preferably with an equivalent amount, or with creatinine sulphate in a suitable solvent (e.g. aqueous 
30 ethanol). 

The starting materials or intenmedtate compounds for the preparation of the compounds according to 
this invention may be prepared by analogous metiiods to those described in UK Published Patent 
Application No. 2035310. 

As well as being employed as the last main step in the preparative sequence, the general methods 
35 indicated above for the preparation of the compounds of the invention may also t>e used for the introduction 
of the desired groups at an Intermediate stage in the preparation of the required compound. Thus, for 
^cample, the required group at the 5-position may be introduced befbe or after cyclisation to form the 
indole nucleus, ft should therefore be appredated that in such multi-stage processes, the sequence of 
reactions should be chosen in order that tiie reaction conditions do not afiiect groups present in the 
40 molecule which are desired in the final product 

The invention is further illustrated by the following Bcamples. All temperature are in •C. 
Chromatography was carried out either in the conventional manner using silica gel (Merck. Kieselgel 60, 
Art. 7734) or by flash chromatography on silica (Merck 9385) and thin-layer chromatography (tl.c.) on siik:a 
(Macheriy-Nagel, Polygram) except where otherwise stated. 
45 The following abtweviations define the eluants used for column chromatography and tl.c. 

(A) Methylene chloride-ethanol-0.88 ammonia 100:8:1 

(B) Methylene chk}rkle-ethanol-0.88 ammonia 25-.8:1 

(C) Etiiyl acetate 

(D) Methylene chloride-ethanol-0.88 ammonia 50:8:1 
50 (E) Etfier-isopropanol-water-0.88 ammonia 20'.20:8:1 

(F) Cyclohexane 

(G) Methylene chloride 

(H) Etiier 

(i) Methylene chloride-ethanol-0.88 ammonia 250:8:1 

55 
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Proton (^H) nuclear magnetic resonance (n.m.r.) spectra were obtained either at 90MHz using a Varian 
EM 390 instrument or at 250MHz using a Bruker AM or WM 250 instrument s^: singlet, d^^ doublet. 
t= triplet, mamulitplet and qs quartet. Chemical shift values, 5, are measured in parts per million (p.p.m.). 
N.m.r. spectra were run In deuterated dimethylsulphoxide as solvent unless otherwise indicated. 

5 

Intermediate 1 

N-[(4-nitrophenyl)methvl]-2-propenamide 

10 

A solution of freshly prepared 4-nitrobenzylamine (3.8g) in dry dichloromethane (100ml) containing 
triethylamine (3.5ml) was added dropwise to acryloyi chloride (2.2ml) in dry dichloromethane (100ml). 
over 20 min during which time the temperature was Icept between -15* and -7** The reaction mixture was 
stirred at this temperature for 0.5h. and than allowed to reach room temperature over a period of 1 .25h. The 
75 resulting solution was washed with 2N hydrochloric acid (50ml), water (50ml). aqueous 8% sodium 
bicarbonate solution, and water (50ml), dried (MgSOO and evaporated to dryness to afford a solid (3.89g). 
This which was triturated with cyclohexane (about 400ml) to give the title compound as a powder (3.654g) 
m.p. 119-121 

20 

Intermediate 2 

E-3-[3-[2-(Dimethylamino)ethyl>1 H-indol-5-yl>N-(4-nftrophenyl)-methylK-propenamide 

25 A mixture of 5-iodo-N.N-dimethyl-1H-indole-3-ethanamine (1.36g), Intermediate 1 (I.Og), palladium 
acetate (37.5mg) and triethylamine 1.0ml) in acetonitrile (3ml) was heated at 115-120' in a reacttvial for 1 
h. The cooled mixture was absorioed onto silica, the solvent evaporated and the product was purified by 
flash chromatography (A). Evaporation of the appropriate fractions afforded a gum (0.32g), which was furtiier 
purified by flash chromatography to give a solid. This was triturated with ether to give the title compound as 

30 a powder (0.21 g) m.p. 177-187". 

Analysis Found: C.65.8; H.6.0; N.I 3.5; 
C„H»N4030.6H20: requires: C.65.5; H.6.3; N,13.9% 



35 Intermediate 3 

N-f(4-aminophenyl)methyl]-3-[2-(Dimethylamino)ethyll-1H-indole-5-propanamide dihydrochloride 

A solution of the Intennediate 2 (0.96g) in ethanol (160ml) was added to a slun^ of pre-reduced 10% 
40 palladium oxide on carbon (2.5g of a 50% aqueous paste) In ethanol (50ml) and the mixture stirred rapidly 
under hydrogen at atmospheric pressure and temperature, until hydrogen absorption ceased after 1.25h. 
The catalyst and solvent were removed by filtration and rotary evaporation respectively, to afford a foam 
which was purified by flash chromatography (D). Evaporation of the appropriate fractions gave the title 
compound free base as a gum (0.43g) which was dissolved in ethanol (10ml) and treated with excess 
AS ethereal hydrogen chloride. The mixture was evaporated to dryness to yield a foam (0.548g) which was 
triturated with anhydrous ether to give the titie compound as a powder (0.39g). T.l.c. (B) Rf 0.5. 



50 
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Ethyl 4>[I(l-oxo2>propenyl)aminolmethynbenzeneacetate 

A solution of ethyl 4-(amlnomethyl)b8n20neacetate (4.1 2g) In anhydrous dichloromethane (60ml) 
containing triethylamine (3.0ml). was added over 20 min to a cold (-15") stirred solution of acryloyi chloride 
(1.73ml) in dry dichloromethane (50ml) and stirring was continued for 0.75h. After washing the dich- 
lorometiiane solution witii 8% aqueous sodium bicarbonate soln (2x50ml) and drying (MgSO«). tiie organic 
solvent was removed by rotary evaporation to yield a a solid (approximately 6g) which was triturated with 
cyclohexane to give the titie compound as a solid (4.1g) m.p. 93-95'. 



Intermediate 5 

3-[2-(Dimethylamlno)ethyl>1 hNndoie-5<)ropanoic acid 

A mixhjre of Methyl 3H[2-(dimethylamino)ethylhlH-indole-5-propanoate {4.6g) and Trthium hydroxide 
hydrate (0.7g) in aqueous metiianol (1:1) (80ml) was stirred under reflux for 4.5h. The solvent was removed 
by evaporation to leave a foam which was purified by flash chromatrography (E). Evaporation of the 
appropriate fractions gave a solid which was triturated with etiier to present the title compound as a powder 
(2.92g) mjp. 195-200'. 



intermediate 6 

(E)-Ettiyl 4^[I3-[3-[2-Dimethylamino)ethyn-1 H-indol-5-vll-1 -oxo-2-propenyllamino]metiiyl]benzeneacetate 
hemisuccinate 

A mixture of 5-iodo-N.N-dimettiyHH -indole-3-etfianamine oxalate (l.Og). Intemiediate 4 (0.612g). 
palladium acetate (28mg), trietiiylamine (2.0ml and acetonitrile (6ml) was heated witfi stirring in a 
*recactiv!ar at 115* for 3h. The mixture was evaporated to dryness and the residual gum purified by flash 
chromatography (A) to gh/e the free base as a foam (0-87g) on evaporation of tiie appropriate fractions. A 
hot solution of the free base (0.3g) in isopropanol (3ml) was treated wftii a hot solution of succinic add - 
(0.081 9g) in hot isopropanol (1.5ml) and the solution was evaporated to dryness. The residual foam was 
triturated with anhydrous etiier to present the titie compound as a solid (0.275g) m.p. 60-66". 
Analysis Found : C.63.1: H.6.9: N.7.7; 

C«H,,N,O3O.09(C4H«O»)0.25<CJ4.O)1.1H2O requires : C.63.4; HJA; N,7.3% 



Intermediate 7 

Etinyl 4-[rr3-[3-[2»{dimethvlamino)ethy in hHndol-5-vlM -oxopropyll-aminolmetiivllbenzeneacetate hemisuc- 
cinate 

A solution of Intemnediate 6 (0.59g) in alcohol (55ml) was hydrogenated In the presence of pro-reduced 
10% palladium oxide on cartx)n (0.5g of a 50% paste in water) at room temperature and atmospheric 
pressure. Uptake of hydrogen ceased after 18h. The catalyst and solvent were removed by filtration and 
rotary evaporation respectively to gh^e a foam (0.5g) which was purified by flash diromatography (B) to give 
tiie title compound free base as a gum (O.ISg). A solution of ttie free base (89mg) in hot isopropanol (1ml) 
was treated with a hot solution of succinic acid (12.1mg) in isopropanol (-1ml) and tiie resulting mixture 
was dissolved in methanol and evaporated to yield a sticky gum. This material was stirred with anhydrous 
etiier to give the titie salt as a hygroscopk: solid (57mg) m.p. 45-50". 
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Intermediate 8 

(E)-Ethvl 4-[[[3>[(cyanonnethyi)-1 H-indol-S-ylM -oxO'2'propeny l]amino]methy llbenzeneacetate 

5 A mixture of 5-bromo-3-(cyanomethyl)-1H-lnd6le (0.5g) Intermediate 4 (0.526g) with palladium acetate - 
(0.019g) trl-(orthotolyl)phosphine (0.038g) triethylamine (1.0ml) and acetonltrile (4ml) was heated in a 
sealed "Reactivial" with stim'ng at 115** (oil bath temp) for 20h. The cooled reaction mixture was 
chromatographed using flash chromatography (G.H) and the appropriate fractions evaporated to produce a 
solid (0.37g) . which was further purified by flash chromatography (I). Evaporation of the appropriate 

10 fractions gave a gum which solidifed to give the titte compound as a solid (0.18g) m.p. 125-130^ 



Intermediate 9 

75 Ethyl 4'[Fr3-[(cvanomethyl)-1 H-indol-5-ylM -oxopropy Haminol-methy llbenzeneacetate 

A solution of Intemnediate 8 (2.63g) in ethanol (100ml) was hydrogenated in the presence of 10% 
palladium oxide on carbon [l.Og of a 50% paste in water, pre-reduced in ethanol (50ml)] at room 
temperature and atmospheric pressure for 20h. Removal of the catalyst and solvent in the normal manner 
20 gave the title compound as a viscous gum (2.4g). T.l.c. Sid (A) Rf 0.5 u.v. 



Intermediate 10 

25 N-[[4-(2-Amino-2-oxoethyl)phenyl]methvil-3-(cyanomethyl)-1H-lndole propanamide 

A solution of Intermediate 9 (0.58g) in ethanol (10ml) was treated with 0,88-ammonia solution (10ml) 
and the resultant solution stirred at room temperature for 20h. More ammonia solution (5ml) was added 
and alter another 3h a further portion (3ml) was added before stirring at room temperature for 72h. The 
30 solution was evaporated to dryness to give a foam (0.6g) which was purified by flash chromatography (A) 
and evaporation to give the tiije compound as a powder (0.1 52g) m.p. 130-140*. 



Example 1 

35 

N-[[4-(acetylamlno)phenyl]methyl]-3-[2<fimethylamlno)ethylMH-lndole-5-propanamide hemisuccinate 

A solution of Intermediate 3 (0.5g) as the free base, in anhydrous freshly distilled tetrahydrofuran 
(25ml) containing triethylamine (0.21ml) was cooled to £3-15" and treated with acetic anhydride - 

40 (0.143ml). The solution was stirred at -15*" for 0.5h., allowed to reach room temperature over a period of 
1.5h.. and then stirred at room temperature for 18h. The mixture was evaporated to dryness and the 
residual gum (1.0g) combined with a similarly prepared sample (O^g), Rash chromatography (A) presented 
the title compound free base as a foam (0.41 g). a solution of which (0.388g) in hot ethyl acetate (5ml) was 
treated with a hot solution of succinic acid {0.056g) in absolute alcohol (2ml). Evaporation to dryness gave 

45 the title compounda s a foam (0.377g) m.p. 80-85 (dec). 

N.m.r. 5 includes ^03 (3H,s.-C0CH,), 2.4-2.55 (SH.m.NMe, and -CH,CH,CO-), 2.6-3.0 (6H.m. CH>CH«N 
and -CH,CH,CO), 4.2 (2H,d,-CH ,N). 8^ {1H,t-C0NHCHr) and 10.66 (1H, br. indole NH). 



50 Example 2 

3-[2-(Dimethylamlno)ethyl]-N-[[4-[(methvlsulphonyl)aminolphenyl]-methyl]-1 H-indole-5-propanamide hemi- 
succinate 

55 A solution of Intermediate 3 (0.38g) as the free base in pyridine (10ml), at -15**, was treated with 
methanesulphonyl chloride (0.087ml) and the resulting solution stinred for 24h at room temperature. After 
cooling to -15°. a further portion of methanesulphonyl chloride (0.01ml) was added and stirring continued 
at room temperature for 18h. The solution was evaporated to dryness, preabsorbed onto silica gel and 
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purified by flash chromatography (A and D). Evarporation of the appropriate fractions pnxluced the titte 
compound free base as a glass (0,227g). a solution of which (0572g) in hot absolute ethanol (2miyethyl 
acetate (2ml) was treated with a hot solution of sucdnic acid (36.3mg) in absolute ethanol (2ml). The 
solvent was removed by evaporation and the residue triturated successively with ethyl acetate and ether to 
give the titie compound as a powder (0^) m^, 78-82'*. N.m.r. a includes 2.33 (6H,s,NMea), 2.48 (br t 
CH^^CO-). 2.66 (2H. -CJ^NMe,), 2,84 (2H, CH «CHjNMeJ, 2.90 (m, -COCH,CH:0. 2.95 (s,^teSo^•). 4.22 - 
(2H, d. NHCHJ, 8.3(1 H.tCHJ^HCO-) and 10.8 (1H, br s, indole NH ). 



Example 3 

fM-[[4-(Aminosuiphonyl)phenyllmethvll>3-[2-(dimetiivlamino)ethylH H-indole-5-propanamide oxalate 

A suspension of Intermediate 5 (0.52g) in dry pyridine (15ml) at -17** (cooling bath temperature) was 
treated with thionyl chloride (0.22ml) and stin^ for 40 min. The cooling bath (now -8^] was replenished 
and 4-(aminosulphonyl)benzylamine hydrochloride (0.4g) was added portionwise at -14" (cooling bath 
temperature) to the reaction flask. The mixture was stirred and allowed to reach room temperature over a 
period of 6h and then allowed to stand at room temperature for 3 days. The solvent was removed by 
evaporation and-the residual material ^issoived in methanol (2m I) and chromatographed (B)v-Evaporation x>f 
the appropriate fractions produced a foam vvhich was purified by HPLC to give the titie compound free 
base as a foam (0.28g) m.p. 80-90**. The free base (0.^g) in hot isopropanoi (2ml) was treated witii a hot 
solution of oxalic add (0.05841g) in isopropanoi (2ml). A further quantity of isopropanoi (4ml) was added 
and the mixture heated to boiling point. The oxalate salt crystallised on cooling and was filtered off and 
washed with cold isopropanoi (2ml) to gWe tiie titie ompound as a solid (0.28g) m.p. 125-135". 
Analysis Found: C,54.7; H.6.0; N.I 0.6. 

C;2iHaN«03S.C3H,0« 0.1 (iH.O.0.25H,O requires C^.1; H,6.0; N,10.6% 



Bcample 4 

N-[4-|I(Methy lamino)sulphonyilmethyllphenyl]-3-t2-(dinrietiiylamfno>-etiivlH -H-indole-5-propanamide oxalate 

A suspension of Intermediate 5 (0.52g) in anhydrous pyridine (5ml) at -17» was treated witii thionyl 
chloride (0.22ml). The resulting solution was stirred for 3h during which time the temperature reached 10'. 
The resKition mixture was agan cooled to -17*', treated with 4-amino-N-methylben2enemethanesuI- 
phonamide hydrochloride (0.426g) allowed to reach room temperature over a period of 2h. Stimng was 
continued for a further 44h. The solution was evaporated to dryness and the residue purified by flash 
chromatography (D and A). Evaporation of the appropriate fractions gave the free base as semi soHd - 
(0.395g) a solution of which (0.39g) in hot isopropanoi (4ml) was treated with a hot solution of oxalic add - 
(0.0823g) in hot isopropanoi (2ml). The solvent was removed by rotary evaporation to give the oxalate salt 
as a solid (0.4g) m.p. 75-80**. 

N.mj-. 5(DaO) includes 2.74-2.80 (8H^+m.NMe , and -CHjCHjCO), 3.04-3.38 (6H.m.;CH»CHaNMe2.- 
CHiCHjNMe, and -CH2CH2CO) and 4.42 (2H.s.-CHaS0r). 



Example 5 

3-r2-(Dimetiivlam}no)ethvl>N-[[3'[(methylsulphonyl)aminolphenyll-methvi}" 

A suspension of Intermediate 5 (0.3g) in anhydrous dimetiiylfonmamide (15ml) was treated with 
triethylamine (0.33ml) diphenylphosphorylaade (0.51ml) and 3-(methylsulphonylamlno)benrylamlne - 
(0.231 g). The resultant suspension was stirred at room temperature and a solution was formed after 6h. 
Stirring at room temperature was continued for 48h. The solvent was removed by evaporation and the 
resulting oil purified by flash chromatography (F,GAD). Evaporation of the appropriate fractions gave the 
title compound free base as a foam (0.4185g). A solution of the free t^ase (0.401g) in methanol (1ml) was 
treated witii a solution of oxalic add (0.084g) in methhanol (1ml) and the solution evaporated to dryness to 
give the titie compound as a foam (0.42g) m.p. 70-75*'. 
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N.m.r. 5 Includes 2,5 (m,-COCH,CHr). 2.85 (6H.SrNMe,). 2.9-3.0 iAA'BB\-CH,CH,CO). 3.0-3.35 (AA'BB'.- 
CHiCHiNMe, and -CH,CH,NMeO, 8.42 (1 H.brtrCHjNHCO-). 9.7 (1 H.brs.MeSCNH) and 10.8 (IH.brs. indole 
NH). 



Exannple 6 

N-r[4-(2-Amino-2-oxoethyl)phenyl]methyl]-3-[2-(dimethvlanitno)ethyll-1HHn 2R, 3R)-L- 

(-i-Hartrate 

TO 

A solution of Intermediate 7 as the free base (0.6g) in ethanol (15m I) was treated with 0.88 ammonium 
hydroxide (25ml) and stirred at room temperature for 24h, A further quantity of ammonia (10ml) was 
added and stirring continued for another 20h. The solvent was removed by rotary evaporation and the 
residual foam (0.9g) chromatographed (B) to yield a semi-solid (0.53g). Further chromatography (B) 
75 produced the free base as a gum (0.225g). A solution of the free base (0.1 97g) in absolute ethanol (2ml) 
was treated with a solution of (-»-)-tartaric acid (0.07273g) in absolute alcohol (2m X). The alcohol was 
decanted from the precipitated salt which was triturated with anhydrous ether to give the titje compound as 
a powder (0.1 1 g) m.p. 68-71 " . 

N.m.r. 5 Includes 2.26 (6H,s.NMeJ, 2.50 (m.-CH,NMe, and -CH,CH,CO-). 2.82 (2H.iAA'BB'.-CH,CH,NMe,), 
20 2.95 (2H.t-CH2CH,C0-), 3.38 (2H,s.-CHaC0NH,), 4.28 (2H,d,-CH,NH-). 6.91 and 7,5 (2x1H,2xbrs. -CONH a, 
8.35 (1H,brt.-CH,NHC0-) and 10.8 (1 H.brs.indole NH). 



Example 7 

25 

N-rr4»(2-Amlno-2H)xoethyi)phenyi]methyl>3«f2>(ethvlamino)ethyll-1H-indole-5-propanamide oxalate 

A solution of Intermediate 10 (0.3g) in ethanolic ethylamine solution (80ml of 33% w/w ethylamlne in 
ethanol) was hydrogenated in the presence of 10% palladium oxide on carbon [0.3g of a 50% paste with 

30 water, pre-reduced In ethanol (20ml)]. The hydrogenation was continued at room temperature and 
atmospheric pressure for 69h. The catalyst and solvent were removed by filtration and rotary evaporation to 
give a glass (0.31 g) which was purified by flash chromatography (B). Evaporation of the appropriate 
fractions gave the titie compound free base as a gum (0.1 97g) a solution of which (0.1 91 g) in hot methanol - 
(3ml) was treated with oxalic acid (0.0423g) in hot methanol (2ml). The solvent was removed leaving the 

35 oxalate as a gum. Prolonged stirring with anhydrous ether gave the title compound as a cream powder - 
(0.171g) m.p. 50* (dec). 

N.m.r. 5 includes 1.2 (trNHCHaCH,). 2.5 (m.-NH CH,CH,), 2.9-3.2 (8H,m.-NHCH,CH„-CHaCH,N and - 
COCH,CHJ. 3.35 (s.H.NCOCH,-). 4.24 (2H,d.-CH2NHCO-). 6.88 and 7.48 (2x1 H. 2xbrs, -CONH,) and 10.8 - 
(1H,brsJndole N H). 

40 The following examples illustrate pharmaceutical formulations according to the invention, containing 3- 
[2-dlmethyiamino)ethyl]-N-[[4-[(methyisulphonyl)amlno]phenyl]methyl]-1H-indole-5-propanamide hemisuc- 
clnate as the active ingredient. Other compounds of the invention may be formulated in a very similar 
manner. 
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TABLETS FOR ORAL ADMINISTRATION 
DIRECT COMPRESSION 



mq/t ablet 



10 



75 



Active ingredient 2.4 

Calcium hydrogen phosphate 95.10 
B-P,* . 

Croscarmellose sodium USP 2.00 

Magnesium stearate, B.P. 0.50 

Compression weight lOQmg 
^ of a grade suitable for direct compression 

The active ingredient is ^eved tsefore use. The calcium hydrogen phosphate, croscarmellose sodium 
^ and active ingredient are weighed into a clean polythene t>ag. The powders are mixed by vigorous shaidng 
then the magnesium stearate is weighed and added to the mix which is blended further. The mix is then 
compressed using a Manesty F3 tablet machine fitted with 5.5mm flat t>evelled edge punches, into tablets 
with target compression weight of lOOmg. 

Tablets may also be prepared by other conventional methods such as wet granulation. 

Tablets of other strengths may be prepared by altering the ratio of active ingredient to lactose or the 
compresson weight and using punches to suit 

The tablets may be film coated with suitat>le film fomning materials, such as hydroxypropyl methylceh 
lulose, using standard techniques. Altematively the tablets may be sugar coated. 

^ CAPSULES 

roq/capsule 

35 Active ingredient 2.4 

*Starch 1500 196.6 

Magnesium Stearate BP 1,00 

^ Fill Weight 200.00 
* A form of directly compressible starch. 

The active ingredient is sieved and blended with the excipients. The mix is filled into size No.2 hard 
gelatin capsules using suitable machinery. Other doses may be prepared by altering the fill weight and if 
^ necessary changing the capsule size to suit 



50 



55 
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SYRUP 



mq/5ml dose 



Active ingredient 
Buffer 



2.4 



Flavour 



Colour 



as required 



Preservative 



Thickening agent 
Sweetening agent 
Purified Water 



to 



5.00ml 



The active Ingredient buffer, flavour, colour, preservative, thickening agent and sweetening agent are 
dissolved in some water, the solution is adjusted to volume and mixed. The syrup produced is clarified by 
filtration. 



SUPPOSITORY FOR RECTAL ADMINISTRATION 

Active ingredient 2.4mg 
- Witepsol H15to I.Og 

' A proprietary grade of Adeps Solidus Ph. Eur. 

A suspension of the active ingredient in Witepsol is prepared and filled, using suitable machinery, into 
1g size suppository moulds. 



Sodium chloride may be added to adjust the tonicity of the solution and the pH may be adjusted, using 
acid or alkali, to that of optimum stability and/or to facilitate solution of the active Ingredient. Alternatively 
suitable buffer salts may be used. 

The solution is prepared, clarified and filled into appropriate size ampoules sealed by fusion of the 
glass. The injection is sterilised by heating in an autoclave using one of the acceptable cycles. Altematively 
the solution may be sterilised by filtration and filled into sterile ampoules under aseptic conditions. The 
solution may be packed under an inert atmosphere of nitrogen or other suitable gas. 



INaECTION FOR INTRAVENOUS ADMINISTRATION 



mq/ml 



Active ingredient 
Sodium Chloride BP 
Water for Injection BP 



to 



0«6mg 
as required 
1.0ml 
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Claims 



10 



15 



20 



35 



40 



1. Compounds of the general fbmiula (I): 



X V(CH,)i 



• * f 



• • • 

\/ \ / 

• N 

H 



(I) 



wherein 

R, represents a group R5R4NGOCH1-. a group RsCONHCCHjV. a group R5R«NSOj(CHj)p-or a group 
R7S0aNH(CHJp-, (wher© R, and R«, which may be the same or different , each represents a hydrogen atom 
or a Ci^ alkyl group, Ry represents a Ci^ alkyi group and p is zero or one), 
R2 represents a hydrogen atom or a Ci^ alkyl group; 

Rj and R4 which may be the same or different each represents a hydrogen atom, a C1-3 alkyl group, or a 2- 
propenyl group; 
m is zero or an integer from 1 to 4; aiKl 
n is an integer from 2 to 5; 

and physiologically acceptai^le salts and solvates thereof. 

2. Compounds according to claim 1. wheran in the general formula (I). R' represents a HiNCOCH, or 
CHjSOsNH group. 

3. Compounds according to claim 1 or 2, wherein, in the general formula (I), m is 1. 

4. Compounds according to any of claims 1 to 3, wherein, the general formula (I), n is 2. 

5. Compounds according to any of claims 1 to 4. wherein. In the general fbnmula (I), R* represents a 
^ hydrogen atom. 

6. CompKDunds according to any of claims 1 to 5, wherein, in the gerieral formula (I). R' and R\ each 
represents a methyl group. 

7. 3-[2-(Dlmethylamino)ethyl>N-[[44(rnethylsulphonyl)-amino]phenyl^ H-indole-5-propanamkle; 
3^2-<Dimethylamino)ethylHvK[4-(2-«mino-2-<«oethyl)p^ 
and physiologically acceptable salts and solvates thereof. 

8. A pharmaceuticai composition which comprises at least one corT>pound of general formula (I) as 
defined in claim 1, or a physiologically acceptable salt or solvate thereof together with one or more 
pharmaceufk:ally acceptable canriars or exdpients. 

9. A process for the preparation of a compound of general fonmula (1) as defined in claim 1, or a 
physiok)gically acceptable salt or solvate thereof which comprises: 
(A) condensing an amine of general formula (IQ: 



\ / ^ 



so 



55 



wherein R', R' and m are as defined in claim 1, with an acid of general fomiula (III): 
HOjCCCHj)^^ ^^•^ /(CH2) 2NR3R., 

T r \\ (III) 



w / \ / 

• N 

H 

(wherein Ri, R4 and n are as defined in claim 1). or an acylating agent conresponding thereto, or a salt or a 
protected derivative thereof; or 
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(B) in order to prepare a compound of general formula (I) wherein R, represents a group R5C0NH(CHa)p- 
(where Rs and p are as defined in claim 1). reacting a compound of general formula (IV): 

H2N(CH2) 

P 



•N ,«--(CH2) tL 



;\ ^.__(CH2)^ri— COCCHa)^^ ^(CH2)^R3R«» 

(IV) 



^ - • ♦ • 

I II II 

70 > • • • 

W / \ / 
• N 



H 

75 (wherein R,, Rj, R4, p. m and n are as defined in claim 1 ), 

with an acid of formula R'COOH, or with an acyiating derivative thereof; or 
(C) cycUsing a compound of general formula (IX): 



I II 

; •-NHN=CH(CH2)3P 

25 ^ ' 

(wherein R„ R„ m and n are as defined in claim 1, and Q is the group NR,R« (where Ri and R4 are as 
defined in claim 1). or a protected derivative thereof, or a leaving group); or 
(D) reacting a compound of general formula (XII): 

30 



35 



40 



2 



(CH2)-NC0((>12) , .(CHo),^ 
n\// \ / ^ ^ 



I li li (XII) 

• • • 

w / \ / 

• N 

H 



(wherein R„ Rj, m and n are as defined in claim 1 and Y is a readily displaceable group) 
or a protected derivative thereof, with an amine of formula RjRiNH; or 
(E) reducing a compound of general formula (XIII): 

45 

11 



SO 

\ 

\ /'\ / 

• N 

H 

5S 



(XIII) 



(wherein R„ B, and m are as defined In claim 1 and W is a group capable of being reduced to give the 
required •(CHi)>NR]R4 group (where Rj and R4 are as defined in daim 1) or a protected derivative thereof 
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and A' represents the group -(CH^n-where n is as defined in claim 1, or a group capable of being reduced 
to -(CHa}n-} or a salt or protected derivative thereof; or 

(F) in order to prepare a compound of general fbnnula (I) wherein R' represents a group RsRtNCOCH,- 
(where Rs and Rc are as defined in claim 1) reacting an amine of formula RsR^NH with an add of formula - 

(XV): 



HOjC-CHj 




2 



I II II 

• N 

75 H 

where Ra. Rs, R4. m and n are as defined in daim 1 or an acylating agent con^sponding thereto, or a salt or 
a protected derivative thereof: or 

(G) converting one compound of general formula (I) or a salt or protected derivative thereof into another 
compound of general formula (1); or 

(H) subjecting a protected derivative of general formula (I) or a salt thereof to reaction to remove the 
protecting group or groups; and 

(I) if necessary and/or desired subjecting the resulting compound of steps (A) to (G) to one or more furtiier 
reactions comprising: 

0) removing any protecting groups; and 

(ii) converting a compound of general fomnula (I) or a salt thereof into a physiologically acceptable 
salt or solvate thereof. 



20 



25 



30 



35 



40 



46 



SO 



Claims for the following contracting states: Austria. Greece; Spain 

1 . A process for tiie preparation of a compound of general fonnula Q): 



X V(CH,)i 



;\ •-(CH2)-NC0(CH2)^ /CH2)2NR3Ru 

• * * 

III (I) 

V Y 

H 

wherein 

R, represents a group RsR^NCOCH,-, a group RsCONH(CHJp-. a group RsR.NSPi(CH,) p-or a group 
R7S02NH{CH2)p-. (where Rs and R«, which may be the same or different, each represents a hydrogen atom 
or a Ci^ alkyi group, R7 represents a C,^ alkyi group and p is zero or one), 
R2 represents a hydrogen atom or a Ct^ alkyl group; 

Ra and R4 which may be the same or different each represents a hydrogen atom, a alkyl group, or a 2- 
propenyl group; 

m is zero or an Integer from 1 to 4; and 
n is an integer from 2 to 5; 

or a physiologically acceptable salt or sdvate thereof which comprises: 
(A) condensing an amine of general formula (II): 
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wherein R'. R' and m are as defined for formula (I) witti an acid of general formula (III): 

JO • • • 

I II II (III) 

• • • 

w / \ / 

. N 

H 

'5 (wherein R,, R4 and n are as defined for formula (I), or an acylating agent con^sponding thereto, or a salt or 
a protected derivative thereof; or 

(B) in order to prepare a compound of general formula (i) wherein R, represents a group R,CONH(CH,) p- 
(where Rs and p are as defined for formula (I), reacting a compound of general formula (IV): 

20 HaNCCHa) 

P 




(IV) 



vV 



H 

Qo (wherein R,, R3, R*. p. m and n are as defined for fonmula (I)), 

with an acid of formula R*COOH. or with an acyiating derivative thereof; or 
(C) cyclising a compound of general formula (IX): 



^\-(CH2)-NC0(CH2) . (IX) 



♦ — • • • 



^ ^•-NHN=CH(CH2)3Q 



(wherein R.. R,. m and n are as defined for fomnula (1)). and Q is the group NR,R« (where R, and R. are as 
defined for formula (1)). 

or a protected derivative thereof, or a leaving group; or 
(D) reacting a compound of general formula (XII): 



^ A * A 



(XII) 



H 



(wherein Rn Ra m. and n are as defined for formula (I) and Y is a readily displaceable group) or a protected 
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derivative thereof, with an amine of formula R3R4NH; or 
(E) redudng a compound of general formula (XIIQ: 



//'\ / 

• • ■» 

I II II 

• • • 

w / \ / 

• N 

H 



(XIII) 




(wherein R,. R, and m are as defined for fomiula (I) and W is a gnjup capable of being reduced to give the 
required -<CHJ,NR,R* group (where R, and R« are as defined for formula (l)> or a protected derivafive 
thereof and A' represents the group •(CHa)tt-where n Is as defined for formula (i), or a group capable of 
being reduced to -(CH9)n-) 
or a salt or protected derivative thereof: or 

(F) in order to prepare a compound of general formula (I) wherein- R' represents a .group R»R.NCOCHj- 
(where Rs and R« are as defined for formula (I)) reacting an amine of formula RsR<NH with an acid of formula 
(XV): 

H02C-CH^ 

\\ f2 
^— (a<2)^NC0(CH2)^^ ^(CH 2) 2NR3 Ri» 

I II ^11 , ^ 

• • • (xv) 
w / \ / 

• N 

H 

where Ri. Rsr R4 m and n are as defined for formula (1) 

or an acylating agent corresponding thereto, or a salt or a protected derivative thereof; or- 

(G) converting one compound of. general fbnmula (I) or a salt or protected derivative thereof into another 
compound of general formula (I); or 

(H) subjecting a protected derivative of general formula (I) or a salt thereof to reaction to remove the 
protecting group or groups; and 

(I) if necessary and/or desired sut^jecting the resulting compound of steps (A) to (G) to one or more furtiw 
reactions comprising: 

(1) removing any protecting groups: and 

(if) converting a compound of general formula (I) or a salt tiiereof into a physiologically acceptable 
salt or solvate thereof- 

2. A process according to claim 1. wherein in tiie general fonmula (I.) represents a H2NCOCH2 or 
CH3SO2NH group. 

3. A process according to claim 1 or 2. wherein, in the general formula (I), m is 1 and n is 2. 

4. A process according to any of claims 1 to 3. wherein, in the general fonmula (I). R2 represents a 
hydrogen atom. 

5. A process according to any of claims 1 to 4, wherein, in the general fomiula (I). R' and R*. each 
represents a methyl group. 

6. A prt)cess acconjing to claim 1. wherein the product is 3-[2-(Dimethylamino)ethylhN-[[4-£(methyI- 
sulphonyl)amino]phenyllmethyih1 H-indole-5-propanamide; or 
3-[2-{Dimethylamfno)ethylhN-|I4-(2-amlno-2K)xoetiiyl)phenyl]methyl>1H-indol^ 

or a physiologically acceptable salt or solvate tiiereof. 

7. A process according to daim 1, wherein, in step A, step B or step F. the reaction is conducted in the 
presence of a coupling agent in an anhydrous medium at a temperature of from -50 to +50"C, 

8. A process according to claim 1. wherein, in step C. the reaction is effected in aqueous or 
nonaqueous reaction media at a temperature of from 20 to 200 "C. 
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9. a process according to claim 1 , wherein, in step D, the reaction is effected in an Inert organic solvent 
at a temperature of from -10 to + 160*C. 

10. A process according to claim 1, wherein, in step G, a compound of general formula (I) wherein one 
or more of Rs, Rs and R4 are aikyi groups, is prepared by alkylating a corresponding compound of general 
formula (I) wherein one or more of Ri. Rs and R4 represent hydrogen atoms. 
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